has met with a good measure of success in accounting for the elastic properties of nematic liquid crystals (for reviews on the subject see, for example, [3] [4] [5] [6] [7] ). In this theory, the bulk elastic free energy density W is written as a quadratic in the spatial gradients of the unit director vector field n which describes the average molecular orientation at any given point in the sample. W [8, 9] . Apart from being a new effect the occurrence of PD imposes a serious restriction on using the conventional method of determining Kl. Employing the rigid anchoring hypothesis and the small perturbation approximation it is found [10] that HD may become more favourable than PD when no is oblique relative to the sample boundaries or when H is applied obliquely in a plane normal to no (as studied earlier by Deuling et al. [11] ) ; these configurations may enable a determination of Kl through a suppression of PD. PD appears to be favourable when H is applied normal to no but parallel to the sample plane if the material is such that K2 &#x3E; Kl (as, for instance, in nematics close to a smectic transition [12] Oldano [13] and independently by Zimmermann and Kramer [14] . These authors have also concluded, by using different forms of a simple expression for the surface free energy density [15a, b] that weak director anchoring may considerably affect the relative occurrences of PD and HD. The results of [13, 14] have been generalized and presented in some detail in [16] .
A configuration of much practical importance is the simple twisted nematic cell in which n is initially aligned parallel to the sample walls. A uniform twist is subsequently imposed on n by turning one of the plates in its own plane about an axis normal to the sample through an angle 2 00 -xl2. Leslie [17] derived the HD threshold for such a configuration when H is applied normal to the plates. The subsequent work of Schadt and Helfrich [18] [3] [4] [5] [6] [7] At equilibrium n satisfies the differential equations where p is the hydrostatic pressure, G the gravitational potential, X 1 the diamagnetic susceptibility normal to n and y a Lagrangian multiplier ; a comma denotes partial differentiation and repeated indices are summed over. Equations (2) and (3) correspond, respectively, to translational and rotational equilibrium of n. As shown by Leslie [17, 19] , (2) [17] This condition is satisfied for all values of material parameters chosen in this work. In nematics which exhibit a low temperature smectic phase, (10) may be violated ; in such a case the equilibrium configuration may be rather different [20] from (5) .
Using energetics it can be shown [17] (11) is not satisfied.
While seeking more general solutions of (7), (8) (5) or with the non-linear solution of [17] .
(iii) In the case of 0, 0 depending on x, y, z the perturbations are, in general, asymmetrical so that (7)- (8) (11) holds. The study of RH eliminates X a and h from the final results and facilitates the use of any convenient value for X a such as unity. The solution for the X Modes can be found similarly. In the case of the x, y, . z variation one has to find the minimum Hp = Hzc(qxc, qyc) of a neutral stability surface Hzc = Hzc (qx, qy).
Equations (7) and (8) have been solved numerically by employing the orthogonal collocation method (for details see [21, 22] ) with the zeroes of the Legendre polynomial of order twelve [23] as collocation points. Results have been randomly checked by a Fourier series method adapted from [24] and also by using the twenty four point collocation. It is found that Modes Yl, Xl have lower thresholds than Modes Y2, X2, respectively.
A comparison of (7) with the differential equations for PUS [8] shows that the effect of uniform twist in na is to bring in the bend elastic constant K3 and the half-twist angle 00 as additional parameters. All [8] . This is natural as the results for Mode Yi must go over to those of [8] in the limit 00 -+&#x3E; 0 and also because in a PUS K3 does not determine the PD threshold.
(iii) When 00 is higher (Figs. lc-1f (Figs. 3a-3h) [8, 9] .
Owing to the variable coefficients in the differential equations the task of physical interpretation of the above results is rather formidable. To facilitate a tentative discussion it is necessary to write down Wy, the elastic free energy density for the Y modes, Fig. 2 figure 1 are essentially reinforced. Here again equation (11) (Fig. 4) figures (g, h) the polymer nematic studied in [8, 9] having Kl = 11.4 and K3 = 13 is considered. For this material Mode YI appears to prevail over most of the 00 range. Mode Xl may be favourable close to the upper permissible limit of 00 = ?r/4. Equation (11) (Fig. 4) (Figs. 2c-2f) . At [8, 9] has also been considered (Figs. 3g, 3h) (5) only if cfJo -CPM(K3) 7T /4 [17] . It is clear from figure 4 that CPM(K3) 7T /4 for K3 &#x3E; 5 (since only the range K3 az 1 is physically meaningful; also, CPM(10) = 0.52, -OM (13) Figure 4 (or Eq. (11)) can be similarly used to demarcate ranges of parameters over which Mode Yl PD threshold the HD threshold but HD is not energetically more favourable than (5) . These have been indicated fully in the figure legends. (11)) such that for 0 0 &#x3E; cp m, the ground state (5) has less total free energy than HD even though the HD threshold (9) may exist [17] . (5) . The present approach has, therefore, to be viewed in the light of (11) or figure 4 . When 00 or K3 is high one can no longer assert unequivocally that PD, which is more favourable than HD, will exist. This uncertainty appears to exist even for a realistic material [8, 9] The director has been assumed to be rigidly anchored at the boundaries. Recent studies [13, 14, 16] have shown the importance of weak anchoring in determining the relative occurrence of PD and HD in PUS. Undoubtedly, finiteness of anchoring energy will considerably influence the domain of existence of PD wrt HD. The rigid anchoring hypothesis has been used in the present work not only because it simplifies matters mathematically, but also because it is not very straightforward to study the effects of weak anchoring in a general way using the simple picture [15] . One can certainly follow Nehring et al. [25] and consider only the « splay » part, of the surface free energy under the assumption that the undistorted state is still given by (5) (15) ; this will be treated elsewhere.
From the point of view of an experiment the effect of an electric field E is more important [18] . It is well known that the case of an electric field is complicated owing to the field inside the sample being modified by the induced dielectric polarization [5] 
